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In the title compound, Ci3H 10 O4-H 2 O, both the carboxylic acid 
[C ar — C ar — C-O = -121.1 (2)°, where ar = aromatic] and the 
ester [C ar -C ar -0-C = -104.4 (3)°] groups lie out of the 
mean plane of the conjugated aromatic system. In the crystal, 
the organic molecule is hydrogen bonded to water molecules 
through the ester and carboxy moieties, forming chains along 
the fl-axis direction. The methyl H atoms of the acetoxy group 
are disordered over two equally occupied sites. 

Related literature 

For the synthesis, see: Chattaway (1931). For related struc- 
tures, see: Souza et al. (2007, 2010); Fitzgerald & Gerkin 
(1993). For effects of the spatial relationship between reacting 
groups on the mechanism and speed of intramolecular reac- 
tions, see: Orth et al. (2010). For hydrolysis mechanisms, see: 
Souza & Nome (2010). 



Data collection 

Enraf-Nonius CAD-4 

diffractometer 
2405 measured reflections 
2294 independent reflections 
1298 reflections with / > 2a(L) 

Refinement 

R[F 2 > 2a(F 2 )] = 0.045 

wR(F 2 ) = 0.125 

S = 1.05 

2294 reflections 

175 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



R lM = 0.021 

3 standard reflections every 200 
reflections 
intensity decay: 1% 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = O.f 5 e A~ 3 

Ap mi „ = -0.12 e A~ 3 
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Symmetry codes: (i) x -\ 


- f, v, z; (ii 


)-*- 


rl,-y,- 


-z + 1. 









Data collection: CAD-4 Software (Enraf-Nonius, 1989); cell 
refinement: SET4 in CAD-4 Software; data reduction: HELENA 
(Spek, 1996); program(s) used to solve structure: SIR97 (Altomare et 
al, 1999); program(s) used to refine structure: SHELXL2013 (Shel- 
drick, 2008); molecular graphics: PLATON (Spek, 2009); software 
used to prepare material for publication: SHELXL2013. 
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Santa Catarina (FAPESC), the Financiadora de Estudos e 
Projetos (FINEP) and the Instituto Nacional de Ciencia e 
Tecnologia (INCT) - Catalise for financial assistance. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HG5366). 




Experimental 

Crystal data 

Ci3H 10 O 4 H 2 O 
M r = 248.23 
Monoclinic, FIJn 
a = 9.0539 (4) A 
b = 11.6668 (6) A 
c = If .8297 (f9) A 
f) = 94.863 (10)° 



HoO 



V = f245.f (2) A 
Z = 4 

Mo Ka radiation 
/i = 0.10 mm -1 
T = 293 K 

0.43 x 0.33 x 0.26 mm 
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1-Carboxynaphthalen-2-yl acetate monohydrate 
Bruno S. Souza, Adailton J. Bortoluzzi and Faruk Nome 

1. Comment 

It has been extensively shown that the spatial relationship between reacting groups have drastic effects on the mechanism 
and speed of intramolecular reactions (Orth et ah, 2010). Recently, we have reported the structure of 2-carboxy-l-naphtyl 
acetate (Souza et ah, 2007) and 3-acetoxy-2-naphthoic acid (Souza et ah, 2010), constitutional isomers of the title 
compound. In a detailed experimental and theoretical investigation, it has been shown that although 2-carboxy-l-naphthyl 
acetate and 3-acetoxy-2-naphthoic acid show similar structures, they display very different hydrolysis mechanisms 
(Souza & Nome, 2010). In the current report, we show the crystal structure of l-carboxy-2-naphthyl acetate (I) which 
may be a useful molecule for further investigations related to proximity and orientation effects. 

A projection of the crystal structure of (I) is shown in Fig. 1. The carboxy group lies out of the mean aromatic plane, 
with a CI — C2 — C13 — 03 torsion angle of -121.1 (2)°, while in the structure of 1 -naphthoic acid the equivalent torsion 
is 7.73° (Fitzgerald & Gerkin, 1993). Similarly, the acetyl group lies almost perpendicular to the aromatic ring, with C2 — 
CI — 01 — Cll tosrion angle of -104.4 (3)°. The organic fragment is hydrogen bonded to water molecules with 
interactions centered in both the COOH group and the acetyl group forming one-dimensional polymeric structure parallel 
to crystallographic a axis (Fig. 2). 

2. Experimental 

The title compound was prepared by following the procedure reported in the literature (Chattaway, 1931). In an 
Erlenmeyr flask containing a magnetic bar, 100 ml of water, 1.40 g of KOH and 2.24 g of 2-hydroxy-l -naphthoic acid 
were dissolved. The liquid was cooled and mixed with crushed ice. Under vigorous mixing, 1 .40 ml of acetic anhydride 
was quickly added, forming a white precipitate. The reaction was allowed to warm to room temperature, acidified with 
aqueous HC1, and the white material was filtered. After recrystallization in aqueous ethanol a white powder that melts at 
375-376 K was obtained. Crystals suitable for X-ray diffraction were obtained by dissolving about 10 mg of the as 
prepared material in 5 ml of CHC1 3 in a 10 ml glass vial and the flask was kept in a saturated petroleum ether atmosphere 
at 293 K. 

3. Refinement 

All non-H atoms were refined with anisotropic displacement parameters. H atoms were placed at their idealized positions 
with distances of 0.93 A for C — Hm and 0.96 A for CH 3 group. Their U eq were fixed at 1.2 and 1.5 times of the 
preceding atom for aromatic and methyl group, respectively. H atoms of the methyl group were added as idealized 
disordered over two positions. The hydrogen atoms of the acid group and water molecule were located from the Fourier 
difference map and treated as free atoms. 
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Computing details 

Data collection: CAD-4 Software (Enraf-Nonius, 1989); cell refinement: SET4 in CAD-4 Software (Enraf-Nonius, 1989); 
data reduction: HELENA (Spek, 1996); program(s) used to solve structure: SIR97 (Altomare et al, 1999); program(s) 
used to refine structure: SHELXL2013 (Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); software used to 
prepare material for publication: SHELXL2013 (Sheldrick, 2008). 




Figure 1 

The molecular structure of the title compound with labeling scheme. Displacement ellipsoids are shown at the 40% 
probability level. 
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Figure 2 

One-dimensional polymer parallel to a axis formed by hydrogen bonds. 
1 -Carboxynaphthalen-2-yl acetate monohydrate 



Crystal data 

C13H10O4H2O 
Mr = 248.23 
Monoclinic, P2\ln 
a = 9.0539 (4) A 
5= 11.6668 (6) A 
c= 11.8297 (19) A 
p= 94.863 (10)° 
V= 1245.1 (2) A 3 
Z = 4 



F(000) = 520 
Z) x = 1.324 MgrrT 3 
Mo Ka radiation, 1 = 0.71073 A 
Cell parameters from 25 reflections 
0 = 6.9-15.5° 
= 0.10 mm- 1 
7=293 K 

Irregular block, colorless 
0.43 x 0.33 x 0.26 mm 



Data collection 

Enraf-Nonius CAD-4 

diffractometer 
Radiation source: fine-focus sealed tube 
co-26 scans 

2405 measured reflections 
2294 independent reflections 
1298 reflections with/> 2a(I) 



^ = 0.021 

#max = 25.5°, I 



= 2 5 C 



h = -10— >10 
A;=-14— >0 
/ = -14->0 

3 standard reflections every 200 reflections 
intensity decay: 1% 
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Refinement 

Refinement on F 2 Hydrogen site location: mixed 

Least-squares matrix: full H atoms treated by a mixture of independent 

R[F > 2<r(7 72 )] = 0.045 and constrained refinement 

wRyF 2 ) = 0.125 w = l/^yF 2 ) + (0.0419P) 2 + 0.2858P] 

S = 1 .05 where P = (F 0 2 + 2F 2 )/3 

2294 reflections (A/(r) max < 0.00 1 

175 parameters A/9 max = 0.15 e A~ 3 

0 restraints A/w = -0.12 e A -3 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 
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C2— C3— C8— C9 




1.5 (3) 


Ul — CI — Cz — C3 


-177.20(19) 


C4— C3— C8— C7 




-0.5 (3) 


C 1 0 — C 1 — C2 — C 1 3 


178.8 (2) 




C2— C3— C8— C7 




1 no a /i\ 

-178.9 (2) 


/— \ -1 /— i -i f ' ft /— - i i ft 

Ol — CI — C2 — C13 


2.7 (3) 




C7— C8— C9— CIO 




1 T A 1 /I \ 

179.1 (3) 


C • i ri^ /" • -> /-1y| 

C 1 — C2 — C 3 — C4 


-178.7(2) 




C3— C8— C9— CIO 




1 ft / /I \ 

-1.3 (4) 


C 1 3 — C2 — C3 — C4 


1.4 (3) 




C8— C9— CIO— CI 




f\ 1 //I \ 

-0.1 (4) 


f • 1 /" " 1 /-i") /"iO 

CI — C2 — C3 — C8 


-0.4 (3) 




C2— CI— CIO— C9 




1.3 (4) 


/— i 1 ft /""I ft /"I O /— ' O 

C 1 3 — C2 — C3 — C8 


179.7 (2) 




01— CI— CIO— C9 




1 nn c /i\ 

177.5 (2) 


C8 — C3 — C4 — C5 


0.7 (4) 




CI— C2— CI 3— 04 




f f o / /I \ 

55.8 (4) 


A '"1 f~*A (~<r 

C2 — C3 — C4 — Cd 


179.1 (2) 




C3— C2— CI 3— 04 




1 O/l /'2\ 

— 124.3 (3) 


CT, Cd C\ Cf, 


-0.5 (4) 




CI— C2— CI 3— 03 




—171 1 (0\ 


C4— C5— C6— C7 


-0.1(5) 




C3— C2— CI 3— 03 




58.8 (3) 


C5— C6— C7— C8 


0.4 (5) 




02— Cll— 01— CI 




-3.9 (4) 


C6— C7— C8— C9 


179.5 (3) 




CI 2— Cll— 01— CI 




175.8 (2) 


C6— C7— C8— C3 


-0.1 (4) 




C2— CI— Ol— Cll 




-104.4 (3) 


C4— C3— C8— C9 


179.9 (2) 




CIO— CI— 01— Cll 




79.3 (3) 


Hydrogen-bond geometry (A, °) 


D—R-A 




D — H 


U-A 


D-A 


D—R-A 


03— m-oiw 




0.96 (4) 


1.64 (4) 


2.585 (3) 


167 (3) 


oiw—mwAoz i 




0.91 (4) 


1.81 (4) 


2.697 (3) 


165 (3) 


o\w—mwB-o¥ 




0.87 (4) 


1.93 (4) 


2.754 (3) 


158(3) 



Symmetry codes: (i) x+\,y, z; (ii) -x+ 1 , —y, -z+ 1 . 
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